Abstract
Introduction
Percival Pott first described spine tuberculosis classically in 1778 1 . Spine tuberculosis is the commonest form of skeletal tuberculosis and constitutes about 50 percent of all cases of tuberculosis of bones and joints. Tuberculosis spondylitis now accounts for 6 percent of new extrapulmonary tuberculous cases 1 . In developing countries, tuberculous spondylitis is a disease of children, whereas in North America and Europe it is most prevalent in middle-aged adults. The disease is equally distributed between both sexes 2 . However, Dharmalingam (2004) showed that the mean age of diagnosis of tuberculous spondylitis was 36.5 and peak incidence is in the second decade of life (27.3%) 3 . There were 24 males and 9 females. The majority of the lesions involved the thoracic spine (30.3%), followed by the lumbar spine (27.2%). Skip lesions was seen in 12.1% of cases. Concomitant tuberculosis of the lung was 66.6% 3 . The order of frequency in Paus (1964) series of 141 cases has been Lumbar (50), dorsal (35), dorsolumbar (25), lumbosacral (22) , cervicodorsal (8) , sacral (1) and cervical (nil) 4 . Isolated solitary vertebral body tuberculosis is seen in only 1.69% of the total proven cases of spine tuberculosis 5 . However, Paraspinous abscesses are present in 55 percent to 95 percents of cases 6 . Tuberculosis can affect different parts of vertebra. In a study where 122 cases were studied, the lesion involved one location in 98 cases, two localizations in 9 cases and multiple localizations in 15 cases. The localizations were: posterior arch (20 cases), Centro somatic (10 cases), sub occipital (4 cases) and subligamentous (2 cases) (9). Neurological involvement was seen in 51.5% of patients 3 . MR imaging is the modality of choice for the detection, staging, and differential diagnosis of inflammatory disorders of the spine 5 . It allows the correct diagnosis to be made in all cases, demonstrating the pathological involvement of the Para vertebral structures and into spinal canal earlier and more accurately than CT and plain radiography 7, 8 MRI Imaging of spinal infections requires the use of a combination of T1-weighted and T2-weighted or STIR sequences. MRI scans invariably show loss of cortical definition of the affected vertebrae. However, affected vertebrae are often at least partially maintained in pyogenic spondylitis. T1WI often shows infection spread beneath the longitudinal ligaments to involve adjacent vertebral bodies. The discs are sometimes relatively spared, particularly in relationship to the degree of bone destruction 9 . Contrast enhancement is useful and helps to define Para spinal and epidural disease. The aim and objective of the study is to find age and gender incidence among our population and regional distribution in the spinal column and involvement of number of vertebral involvement.
Materials and Methods
This cross-sectional study was carried out in the department of Radiology and Imaging, BSMMU and in the in-patient department of Centre for the Rehabilitation of the Paralyzed, Savar, Dhaka from July 2003 to June 2005. Forty six patients appeared as tuberculous spondylitis on clinical and X-ray findings were included in the study. MRI was done and peroperative biopsy was taken from each patient and 42 of them were confirmed as the patients of spine TB by both procedures.
MRI examination of spine was routinely performed in the sagittal and axial planes. Sagittal images are obtained with T1 and T2 weighted images by using spin-echo and fast spin-echo technique. Axial images were obtained with T1 weighted spin echo sequence and proton density weighted. Comparison of T1 and T2 weighted images was one of the fundamental principles of image interpretation. Intravenous gadolinium DTPA MR contrast injection improves MR sensitivity for intramedullary, intra-dural and extra medullary neoplasm and inflammatory process.A summary of the techniques utilized for MR imaging of the spine. The aims and objectives of the study were explained to the patients. It was assured that all information would keep secret and procedure would not harm to the patient. Relevant data for each patient were collected and recorded in pre-designed
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In soft tissue it was found that epidural was 23(54.76%), paraspinal 34(80.95%), subligamentous 33(78.57%), calcification 0(0.0%), Myelitis 4(9.52%) and Cord compression 9(21.43%). In disc it was observed that thinning was 31(73.81%), destruction 28(66.67%), endplate changes 30(71.43%) and single changes 30(71.43%).
Here 40 (83.33%) cases of tuberculous spondylitis were diagnosed correctly, 1 (2.08%) patient of without tuberculous spondylitis diagnosed wrongly as tuberculous spondylitis. Again 3(6.25%) cases were correctly diagnosed as not tuberculous spondylitis, 2 (4.17%) cases were wrongly interpreted as not tuberculous spondylitis that had actually had tuberculous spondylitis. One (2.08%) false positive case had wrongly diagnosed as tuberculous spondylitis, but actually was metastatic deposit. 2 (4.17%) false negative cases, which were patient of tuberculous spondylitis, but diagnosed as secondaries in the spine, because of involvement of pedicles. Here sensitivity and specificity of MRI were 95.2% and 75% respectively. Here accuracy of MRI was 93.5% . (Table-II 
Discussion
Tuberculous spondylitis can occur in any age. Middle aged adults are the most frequently affected by tuberculous spinal infection 10 . In my study, the most common age presenting with tuberculous spinal infection is between 31 to 40 years (43%), which was less than the presentation in the developed countries. Because, lot of risk factors took place for the development of tuberculosis, like, low nutrition, overcrowding, poor hygienic condition, multipariety etc. In western and developed countries, tuberculosis was a delayed presentation as because, only risk factor which play important role for the development of this disease is immucompromised states like diabetes, old age and more recently AIDS.
Males suffer more than females 11 . In my study also showed male were more sufferer than females, about 2.5 times more than females. In my study, more than 50% of cases involve lumbar vertebra, which is not differed from the observation by TK Loke 12 . In same series, single vertebral body involvement found only 7% of cases. The results of my study are near to that result (5%) 12 . However, Lolge showed fewer cases (1.69%) of solitary vertebral body involvement 5 . Single vertebral body involvement may mimic metastatic involvement. It is likely that single vertebral body involvement represents an early stage of disease and, in my experience, most cases will present with advanced disease due to its insidious onset. Involvement of three or more vertebral bodies was found in 50% of my cases, more frequent than in other series (14-22%) carried out by Smith 6 . This reflects advanced disease and the route of transmission due to hematogeneous and subligamentous spread 13 . The multiplicity of vertebral body involvement may cause confusion with metastatic disease. Skip lesions located at the cervical spine have been reported in as many as 12% of cases 13 . There may be a need to exclude non contiguous lesions in the lower spine in those patients with cervical spondylitis, especially when low back symptoms are present.
Almost all TB spondylitis will show some form of vertebral body destruction. In my studies, it is 88%. Loke performed a study which showed vertebral body destruction were 73%, slightly lower that I found in my study (88%) 12 . In my experience, axial MR images will demonstrate cortical destruction and posterior element involvement to best advantage. Posterior element involvement was found in 55% which is slightly more incidence than that found in other reported series 12 , even though it has been reported more frequent in non white population 14, 15 . There is a tendency towards pedicular and laminar involvement in tuberculous spondylitis, whereas pyogenic spondylitis has a predilection for the facet joint 14 . The presence of posterior element involvement is a significant finding, since these patients are more likely to have neurological symptoms and require laminectomy 6 . Bilateral pedicle involvement is infrequent, but it results in an unstable spine and often necessitates a different approach 16 . Posterior element involvement is frequently seen as an extension of the vertebral body disease, but Babhulkar et al showed that isolated diseases of posterior element in TB spondylitis have a reported incidence ranging from 0.8 to 10% 17 . These cases of posterior element abnormalities without vertebral body involvement make differentiation of an infection from a tumor very difficult.
An abnormal vertebral body signal is invariably seen. There is a confluently decrease signal of vertebral body and associated interspace, with poor distinction between these on short TR/TE images. There is often an increased signal intensity of the vertebral body adjacent to the involved disc on T2 weighted images. Similar to other spinal infections , an increased signal on T1 weighted images from previously affected vertebrae indicates healing and has been found to correlate well with clinical signs and symptoms 18 . Signal change with hyperintensity on short TR/TE that is seen with healed or old TB is due to infiltration of hemopoietic marrow with fat, and also been reported to occur as early as 1 month, making MRI potentially very useful for monitoring the effects of chemotherapy.
Most active disease has paraspinal (subligamentous, psoas, epidural) soft tissue masses. Magnetic resonance imaging is particularly useful in demonstrating the morphologic extent of soft tissue spread, especially after GdDTPA injection. Paraspinal abscesses are often bilateral, large and relatively out of proportion to the amount of bone destruction 13, 19, 20 .
Psoas abscesses occur below the level of spondylitis. Small calcifications characteristic of TB may be undetected on MRI, but the presence of other imaging findings such as subligamentous spread, intra osseous and paraspinal abscesses with thick rim enhancement is diagnostic. Subligamentous spread, paraspinal extension and the development of psoas abscesses are common findings. Enhanced coronal images are extremely useful for delineating these abscesses and their communications.
Gadolinium MRI is particularly useful for characterizing TB spondylitis 10, 18 . Thick rib enhancement around intra osseous and paraspinal soft tissue abscesses has not been demonstrated in other spinal infections 18 . Gero found that epidural extension and intradural disease (meningitis and myelitis) are seen to better advantage on enhanced scan 21 . The presence of reactivation, abscesses versus cellulitis, is often diagnosed with confidence only after GdDTPA enhancement. Both abscesses and cellulitis show similar signal intensities on unenhanced T1 and T2 weighted images, and their differentiation is important because abscesses require drainage. Post suggested that in pyogenic spondylitis, dense enhancement of vertebral body with GdDTPA enhancement in MR imaging appears to indicate an active infection, whereas minimal or negligible contrast medium uptake is indicative of resolving infection 22 . It remains to be seen whether the same is true for TB spondylitis. Unlike pyogenic infection, it has been reported that disc involvement in TB spondylitis is uncommon. Smith (1989) and Corr (1991) reported an incidence of 25% of patients with abnormal signal intensities of the disc on T2 weighted images, a finding commonly seen in pyogenic spondylitis 6, 23 . This difference has been attributed to a lack of proteolytic enzymes in the mycobacterium, leading to a relative preservation of the intervertebral disc 6 . Non involvement of the disc on pathological examination has been reported more often in non whites 14, 15 . This has not been case in my series, with more than 73% of cases showing some form of disc abnormalities. This discrepancy may be due to the high incidence of advanced disease in this locality, because disc involvement occurs secondarily, with spread of infection beginning at the antero-inferior portion of the vertebral body Discitis appears as disc thinning but it has a high T2 signal (although a type 1 modic degenerative disc may also show an elevated T2 signal). There is an abnormal increased signal of the disc on T2 weighted images, with associated hyperintensities of the end plates at the abnormal disc level.
Magnetic resonance imaging is useful in the detection of the reactivation of old TB spondylitis. The presence of active disease is demonstrated as vertebral body destruction, especially with concomitant paraspinal soft tissue and/or intra osseous abscesses. It has been reported that thick rim enhancement in these abscesses is strongly suggestive of tuberculous infection and is not seen in non granulomatous spondylitis 18 . The change of signal intensity from low signal in healed TB to high signal on T2 weighted images suggests active disease. Vertebral body and disc enhancement may be seen after intravenous contrast.
MRI should be considered to be the imaging modality of choice for patients with suspected TB spondylitis, because of its high specificity, sensitivity and accuracy as it provides necessary information to the surgeon for proper management by providing vertibral intra-osseous abscess, vertibral disc collapse, skip lesions, dural and intradural diseases and involvement of posterior elements more precisely.
